International J.Math. Combin. Vol.2(2016), 144-152 


Cycle and Armed Cap Cordial Graphs 


A.Nellai Murugan 


(Department of Mathematics , V.O.Chidambaram College, Tamil Nadu, India) 


P.Iyadurai Selvaraj 


(Department of Computer Science, V.O.Chidambaram College, Tamil Nadu, India) 


E-mail: anellai.vocc@gmail.com, iyaduraiselvaraj@gmail.com 


Abstract: Let G = (V,E) be a graph with p vertices and q edges. A Cap (A) cordial 
labeling of a Graph G with vertex set V is a bijection from V to 0,1 such that if each edge 
uv is assigned the label 


ee ae f(u)=f(v)=1, 


0, otherwise. 


with the condition that the number of vertices labeled with 0 and the number of vertices 
labeled with 1 differ by at most 1 and the number of edges labeled with 0 and the number 
of edges labeled with 1 differ by at most 1. Otherwise, it is called a Smarandache A cordial 
labeling of G. A graph that admits a A cordial labeling is called a A cordial graph (CCG). 
In this paper, we proved that cycle Cy (n is even), bistar Bm,n, Pm © Pn and Helm are A 
cordial graphs. 
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§1. Introduction 


A graph G is a finite non-empty set of objects called vertices together with a set of unordered 
pairs of distinct vertices of G which is called edges. Each pair e = {uv} of vertices in E is 
called an edge or a line of G. In this paper, we proved that Cycle C,, (n : even), Bi-star Bynyn, 
Py © P, and Helm are A cordial graphs. 


§2. Preliminaries 


Let G = (V,E) be a graph with p vertices and q edges. A A (cap) cordial labeling of a Graph G 
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with vertex set V is a bijection from V to (0, 1) such that if each edge uv is assigned the label 


fy =) FAM) =Fe)=1 


0, otherwise. 


with the condition that the number of vertices labeled with 0 and the number of vertices labeled 
with 1 differ by at most 1 and the number of edges labeled with 0 and the number of edges 
labeled with 1 differ by at most 1. Otherwise, it is called a Smarandache A cordial labeling of 
G. 


The graph that admits a A cordial labeling is called a A cordial graph (CCG). we proved 
that cycle C, (n is even), bistar Bm, Pm © P, and Helm are A cordial graphs 


Definition 2.1 A graph with sequence of vertices uy, U2, +++, Un such that successive vertices 
are joined with an edge, Py is a path of length n — 1. 
The closed path of length n is Cycle Cy. 


Definition 2.2 A Pp © Py graph is a graph obtained from a path Pm by joining a path of 
length P, at each vertex of Pm. 


Definition 2.3 A bistar is a graph obtained from a path Pz by joining the root of stars Sp», and 
S,, at the terminal vertices of Pp. It is denoted by Bm,n. 


Definition 2.4 A Helm graph is a graph obtained from a Cycle C, by joining a pendent vertex 


at each vertex of on C,,. It is denoted by Cy, © Ky. 


§3. Main Results 


Theorem 3.1 A cycle C, (n : odd) is a A cordial graph 


Proof Let V(C,) = {u: 1 <i <n}, E(Cy) = {[(uuwi41) > 1 <i<n-1U(uiun)}. A 
vertex labeling f : V(C;,) — {0,1} is defined by 


Here Vo(f) +1 = Vi(f) and Eo(f) = Fi(f) +1. It satisfies the condition 


Wo(f)-VMf) lsd, |Bo(f) — Fi(f) |S 1. 
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Hence, C,, is A cordial graph. 


For example, C7 is A cordial graph as shown in the Figure 1. 


Figure 1 Graph C7 


Theorem 3.2 A star S, is a cordial graph. 


Proof Let V(S,) = {u,u;: 1 <i < n} and E(S,) = {(uu;) : 1 < i < n}. Define 
f : V(Sp) — 0,1 with vertex labeling as follows: 


Case 1. Ifn is even, then f(u) = 1, 


and an induced edge labeling 


Here Vo(f) +1 = Vi(f) and Eo(f) = Ei (f). It satisfies the condition 
[Vo(f) —Valf) |S 1 and |Eo(f) — Fi(f) |< 1. 


Case 2. Ifn is odd, then f(u) = 1, 


0, 1<i< 
f (ui) ie 
1, nts <i<n 


and with an induced edge labeling 


: 0, 1<i< 
f (uni) = 


Cycle and Armed Cap Cordial Graphs 147 


Here Vo(f) = Vi(f) and Eo(f) = Ei(f) +1. It satisfies the condition 


Vo(f) -Vilf) |S 1 and |EZo(f) — Fi(f) |< 1. 


Hence, S$, is A cordial graph. 


For example, S; and S¢ are cordial graphs as shown in the Figures 2 and 3. 


Figure 3 Graph 5S; 


Theorem 3.3 A bistar Bm, is a A cordial graph. 


Proof Let V(Bmjn) = {(u,v), (uit 1 <i<m),(vj:1< 7 <n)} and E(Bmn) = {[(wus) : 
1<i<mJUl(vv):1<i< mj|Ul[(uv)]}. Define f : V(Br,,,) — {0,1} by two cases. 


Case 1. If m =n, the vertex labeling is defined by f(u) = {0}, f(v) = {1}, f(ui) = {0,1 < 
i < m}, f(vi) = {1,1 < 7 < m} with an induced edge labeling f*(uu;) = {0,1 < i < m}, 
f*(vv;) = {1,1 < i < m} and f*(uv) = 0. Here Vo(f) = Vi(f) and Eo(f) = Fi(f) +1. It 
satisfies the condition 


[Vo(f) -Vilf) |S 1 and |Eo(f) — Ei(f) |< 1. 


Case 2. If m <n, the vertex labeling is defined by f(u) = {0}, f(v) = {1}, f(ui) = {0,1 < 
i<m}, f(vi) = {1,1 <i < m}, 


HK 


, t=1 mod 2, 
flumsi) = ; : 
, 4=0 mod 2, 1l<i<n-—m 


oO 
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with an induced edge labeling f*(uu;) = {0,1 <i< m}, f*(vv;) = {1,1 <7 < m}, f*(w) =0, 


1, 71=1 mod 2, 


fi(vum +4) = 
0, 7=Omod2, 1<i<n-m. 


Here, if n — m is odd, then Vo(f) +1 = Vi(f) and Eo(f) = E1(f); if n — m is even, then 
Vo(f) =Vi(f) and Fo(f) = E1(f) +1. It satisfies the condition 
[Vo(f) -Vilf) |S 1 and |EZo(f) - Ei(f) |< 1. 


Case 3. If n<m, by substituting m by n and n by m in Case 2 the result follows. 


Hence, By» is a A cordial graph. 


For example B33, B26 and Bg,2 are cordial graphs as shown in the Figures 4, 5 and 6. 


Figure 4 Graph B33 


Figure 5 Graph Bo¢ 
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Figure 6 Graph Bg 2 


Theorem 3.4 A graph Py, © Py, is A cordial. 


Proof Let G be the graph P,, © P, with V(G) = {[u:1<i<m,[vy,:l1<igm 
n—1)} and E(G) = {[(wuwiy41): 1 <i < m— UYUl(uva):1 <i < mUl(vsjvisi) : 


< 
<m,1<j<n-2]}. Define f : V(G) — {0,1} by cases following. 


Case 1. If m is even, then the vertex labeling is defined by 


0, 1<i<2, 0, 1<i<™1l<j<n-l, 
f(ui) = : f (vig) = ‘ 
ae tle’ Sin, 1, Ztisi<mi<gj<gn-l1 
with an induced edge labeling 

i, 1a : 0, 1<i<3, 
f*(uiti+i) = . f*(uivir) = : 

lL: pis trae | dy <a Pee om; 
. 0, 1<i<™1l<j<n-2, 
FP  (vigvig41) = : 

» F+tls<icml<j<n-2 


Here Vo(f) = Vi(f) and Eo(f) = Ei.(f) +1. It satisfies the condition 


Vo(f) -Vilf) |S 1 and |E£o(f) — Ei(f) |< 1. 


1 
1 


149 


< 
< 
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Case 2. If m is odd and n is odd, the vertex labeling is defined by 


0. tng =<. 0: tka Ne Se ed 
f(ui) = ie f(viz) = ee ee eS 
1, SB <i<m, 1, i <i<mi1<jx< 
1, 1<j <4, 
f(umsi;) = 


0, 1<i< 2 0, 1<i< @ 
By SS 2? ? SS 2 
f* (uimi4s) = ran f* (uivir) = wtet 
», Sp tis<i<m-tl, 1, SF +1s<i 
Pd dead 0, 1<i< ™,1<j<n-2, 
an a mts <ji<m1l<j< 2 
’ > St5smM, SISN— 4, 
ee ee 
7 — — Qed 
PO mga jVmgtj4) = 


Here Vo(f) +1 = Vi(f) and Eo(f) = Ei (f). It satisfies the condition 


Vo(f) -Vilf) |S 1 and |E£o(f) — Fi(f) |< 1. 


Case 3. If m is odd and n is even, the vertex labeling is defined by 


f (vig) > 


0, 1<i< @ 0, 1<i< @ 
f* (uitiga) = me, con f* (ua) = : oe eon 
», Spe tisi<m-—tl, 1, s- t1l<i<m 
: -1 : 
Pa ca = 0, l<xi<s 3 ,1l<j<n-2, 
eee mtlLcoicm1l<j< 2 
: x Stsmilsj<en-2, 
Lape 
9 — — Der? 
PO mga Pmt ja) = 


Here Vo(f) = Vi(f) and Eo(f) = Ei(f) +1. It satisfies the condition 


Vo(f) -Vilf) |S 1 and |E£o(f) — Ei(f) |< 1. 
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Hence, the graph P,, © Py, is A cordial. 


For example, P, 6 Ps, Ps © Ps and P; © Ps are A cordial as shown in Figures 7, 8 and 9. 


Figure 9 Graph P; © Ps 
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Theorem 3.5 A Helm (Cy, © Ki) is A cordial. 


Proof Let G be the graph (C,, © Ki) with V(G) = {ui,u; : 1 < i < m} and E(G 
{(uivi) : 1 <i < m}. A vertex labeling on G is defined by f(ui) = {1,1 <i < m}, f(vi 
{0,1 <i < m} with an induced edge labeling f*(ujuiz1) = {1,1 <i < m— 1}, f* (unui) = 1 
f* (ui) = {0,1 <i < m}. Here Vo(f) =Vi(f) and Eo(f) = Fi:(f). It satisfies the condition 


IN IN 


‘ne 
ir 


’ 


Vo(f) -Vilf) |S 1 and |E£o(f) - Fi(f) |< 1. 


Hence, A Helm is A cordial. 


For example, a Helm (Cg © K1) is A cordial as shown in the Figure 10. 


Figure 10 Graph (Ce © K1) 
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